SUMMARY The frequency of various anomalies was compared in probands with Fanconi anaemia and their affected sibs. As probands are usually ascertained because of a 'characteristic' array of physical anomalies, the frequencies of these specific anomalies may be overestimated in probands, whereas their affected sibs may provide a more accurate estimate.
Fanconi anaemia is an autosomal recessive disease that presents as a pancytopenia associated with a variety of congenital malformations. The haematological features of the disease are the result of bone marrow hypoplasia, with a subsequent reduction in all the cellular elements of the blood. The age of onset of the haematological problems is variable; they generally occur between the ages of 4 and 7 years.
The congenital malformations affect one or more systems, including the skeletal, ocular, auditory, renal, genital, and central nervous systems. Affected persons may have anomalies of all these systems or just some of them and no malformation is always present. This variation in the number and severity of the congenital malformations precludes the establishment of hard 
Results

DESCRIPTION OF ANOMALIES
The haematological course of the disease is invariably fatal and is characterised by poikilocytosis, anisocytosis, reticulocytopenia, thrombocytopenia, and leucopenia.7 The mean age of onset was 8.4 years old in the present series, the mean for probands being 7.9 ± 5.2 years and for non-probands 9. Other anomalies in which there were significant differences between probands and non-probands were skin hyperpigmentation, combined radial ray defects, radial ray reduction deformities, hypogenitalia, and supernumerary thumbs. Only 57 % of non-probands had hyperpigmentation of the skin, 39% had radial ray defects, 36% had radial ray reduction deformities, 18% had hypogenitalia, and 5 % had supernumerary thumbs.
What was surprising was that many anomalies generally thought to be an integral part of Fanconi anaemia were not found as frequently as expected. Most prominent in this group are absence of the radius, which was found in only 13% of probands and 9 % of non-probands, and absence of the thumb, found in 22 % ofprobands and 13 % ofnon-probands. However, when all the radial ray defects are combined, 66% of probands and only 39 % of nonprobands were affected. Other anomalies that occurred with a fairly low frequency were missing or malformed kidneys, microcephaly, mental retardation, hypospadias, cryptorchidism, and congenital hip dislocation. A finding of particular practical significance was that 25% of the non-probands had no congenital malformations. Their only signs of the disease were the pancytopenia and the chromosome breaks. Thus, the absence of dysmorphic features does not rule out the diagnosis of Fanconi anaemia in an anaemic patient with chromosome breaks.
All 44 of the non-probands in this series whose chromosomes were investigated exhibited an increased rate of chromosomal breakage. Three probands from published reports38 5153 and two from our files had pancytopenia with normal chromosomes. They were all isolated cases. All of these patients had skin hyperpigmentation, while growth retardation, microcephaly, and radial ray reduction deformities were found in three of them.
GENETICS
Fanconi anaemia is an autosomal recessive disease, with a recurrence risk of 1 in 4. Methods of carrier detection are now being developed using cytogenetic techniques after challenge with a mutagen in culture. 47 Earlier studies reported a distortion in the sex ratio, with more males than females being affected in a ratio of 3:2.21 Our series also showed a preponderance (82:54) of affected males, significantly different from I by the x2 test (p<0 02). When broken down into probands and non-probands, the sex ratios do not differ significantly from unity (1. 43 for probands, 1 * 75 for non-probands). Clearly, the excess of males is not the result of a tendency to diagnose the disease in males more often than in females, since this would lead to a higher sex ratio in probands than non-probands.
Discussion
The genetic defect that Fanconi originally described is a pleiotropic condition in which the two most consistent markers are the haematological and cytogenetic anomalies. However, the age of onset of the anaemia is variable and it is possible that chromosome breaks are not always present. In summary, analysis of the sibs of probands provides a more representative sampling of the frequencies of anomalies found in Fanconi anaemia than the probands, and demonstrates that the frequencies of many of the anomalies have been overestimated. This is especially true of radial ray dysplasia, generally considered to be the most characteristic feature of this disease, but occurring in only 39 % of non-proband patients. Furthermore, the diagnosis of Fanconi anaemia should not be ruled out in an anaemic patient with chromosome breaks, even in the absence of dysmorphic features.
